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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve 
an error rate by changing the 
pre -compensating amount in accordance 
with environmental temperature, which 
deviates the changeover point of a 
writing current to the opposite 
direction 

with respect to the nonlinear bit 
shift when reading, and canceling the 
influence of nonlinear bit shift. 

SOLUTION: In this storage device 
such as a magnetic disk device for 
writing 

the information for demodulation into 
a medium by the detection of partial 
response maximum likelihood (PRML) , 
the timing of a changeover point of 
the 
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writing current giving the boundary 
position between the long magnetic 
inversion interval an the next 
magnetizing inversion interval 
succeeding to the 

short magnetizing inversion interval 
is compensated by a write pre- 
compensating circuit 1 so that the 
peak position of the shifted reading 
signal 

when reading is settled to the proper 
position by means of recording the 
timing 

while preliminarily delaying it by 
the specified amount of write pre- 
compensation. By a setting process 
part 2, the write pre -compensating 
amount 

is set to an optimum value to the 
write pre -compensating circuit 1 in 
accordance with the environmental 
temperature T detected by a 
temperature 
sensor 3 . 
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1 

i^-tyi-xiktb^titztm^izmtx. miy-^ h 
■ ry ay^mcoy^ h ■ ru:iy^&^smmi,zB. 

mmmmmi. mimms&ii^-itifzmz. m 

^9^s^timzm^iiitx3iy-u~him^L. m 

xmzy^ h ■ yv:iy^mmzm^-tiztmwLt 

imm2}mmmzmrji>ou^mizt^\'^x. 

[000 1] 

>'^®*«^ai (PRML) tcJ: 

vi:nm-hy^ V • ro:3y^&^mmMzaitx 

[00021 

ifX'hi. 

[0003] mk(DimT^:^^mmii. ^m<r>mMiz 

-i/-v;n^x;Ky;^ft*«iai*i^ (JilT tprmlj 
[0004] ZcDi: -5 (UKMIEIiS&S^ffiii67t P RM L 

:^co'j-h-7^ hSTfir^aEmx-fXi^siB-eji. lai 
HAXDXdiz. ^^mtmmm i o o tm^Mit 
mmm i o i *<asati. t ^ «vmRSB<s« i o i 
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2 

RilSraiil 0 2c7)^#i&-^;tS7^ hmSW«#^ (IS 

-fb^rifi]^^) 1 0 3 iznmucm 1 1 ( b ) cow#f 

■SS^tti®^! 0 4t:^tL, HKcDS^aiLfmil 1 
(C) <0aJDie-^'aj^l0 5<^J:d(Ci^7hL. t'-y 
h^(i)!«5-:^<yyU-rt*>ybi^7h (NLTS) 1 

■ [000 5] i<oyyy-Tt'-y hj/7h{i, jg 

10 :::rt'-y bi^7h*<PRMLJlS:{Cj:0S4$aSim 

mizm^?>t. j-i-i^-rJi^yxjiiyMz^^Km^ 

[0 006] -eviT'. «ia^at:*)oT(i. 01 1 
(c) (r>Xo^j:yy'J-7h'yhi^7hi0 6(7)i^7h 
MSr^yjiii^L, 01 2 (A) mmmoM^m 

#^1 0 3$:yy'J-rt->y hi^7M 0 6<0i^7h* 
3t*ttjEi§-tf^v:flJ#jS 1 0 7 fc-f ^.7^ h • ru ny^ 

20 [0007] -r<O01 2 (B) <07^ h • ruay^fc 

( c ) o i 3 tc'S: 0 , «® Lfcfl]©i( 1 0 7 (r>-m.mm 

1 08*Vy'J::.Th'-yhx7l>5rg{tTi^7hL, 0 
12(A) Oli^M«^«)#A^JEL^{aatC#^>fL. h' 

•y hsig* i>':>mmmm^^ix. jy^) -Tt'>y b 

i^7h$'^-V>'-b;p-C#S. 
[0008] 

[|^Wj»^LJ:afc-fl.||iSl U>L^:*«i?>, PRM 
30 -/Y\/yV\i.-mcf^x9Wk.<r)mxzX->X\i-k% 

(iKfliimi) \z^vrh\:.x=r^ii/xmim\ ^<n^o 

\,zmtthzt\.im\^x\-yh, 

[0009] ap^>. mwf<x7wm<r>^-'^m.\x. 

yyU:iTh'>ybi^7h{i, M:J:-5T^<yH<0»± 
40 MA^-fk-r I. i: t;<J: Sl^StSJt^ , 

[0010] Zffii. a ^ia«(ctS#t/v:Ji«ccOh>^T'J 
v';^«Ftt^^>y H8i±*<?^^l:fe: J: s/y 'J -rt'-y h 

v-7h(c«ji;-ti,^:y){ci±, ias-feyiftc.tDSiiaffi 

[0011] mmwm\i. m\ ^mm.(nxo\z% 

l<Oy^ hV^>hm}mm2t^j:6XolZy^ hm 
50 ftOC t iJ^Tt . Jy^i -7 t'«y h $/7 hCOISHT'fcl. 
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[0 0 12] U*^t, y-m^i±if^ty^ h-\-y 
[0013] *|^HH{i, ct p ^^H^tc^^^^-CSrS 10 

[00 14] 

{wmmm^i tz»)mw ] la i \i^wmwmmm 
aj (PRML) i.zsi^mi-thtz»)mmf:imizm% 

[00 15] :L<r)X^i-j:W^mXZ-0%im'fAZh'>X 
Ji. 018 (A) <oi'3tc. ^\m.\'<K^Wmt%.\M. 

^o^-^ h • rU3y'<»^i(t1^y>3i®$-ti,::i:C<}; 

1 1 . aS-b ynf 3 $ *I/^StiiaiKT{c;S t T , 30 
yAY •7"U3y'^|llKl<07-Yh-7''j3>''<4WP 

[0016] is«S!iaa52<i. si«jagti*itffiL/c5-^ 

*L, a^-t>^f3tmt7tiiii?aK(cJ:Sr-7';U 

Ammzi. *)y-(h-r^j ziy^i<7)mmmi^tii 
ixy-(h -rvay^m^nzmi^-ti, 

[0017] S/::iS©5isi^2(i. mmm.tfi^itUz 
mz, Mi^±l<zy^ h • rUay^MSrSE-ft^-tir^A^'^, 40 
l£^T-^Sr«^ S:^/img?;^|^a^ LTx^-l^- hS- 

Mi^ibXy^ h ■ r'Jay^\sil^llzm^LXi,X 

[0018] ^OJ: p^:3|j^B3coiE1i5IKtiJ;iUf . ffl 
J: t XT U vxlttt*^^^!: LX 'J - HB#«0 
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Hx5-S:IlIiS1-5vl A«T'|: * . 
[00191 

mX'h*): A-Fr-f X^'H^-TT' (HDD) tLTtt 
ii,tit:mSS,'r^x^mSimizbr,X\'^l, i^fiSmr 

^x^mM.i,i, T^^^^'xy^o-v-vl Otn^ha 
-/miK'-K-Hl 1T'«^S^1*. T'fXiJ'xy^'n- 
x-v 1 0 Wi, V I CigSSt L-C^$n^R/W 

r*j7yrm^i2, ^«yHr-y-feyy'j^ i4. .-K^f 

xn^f/P*-:? ( riy-prvCMj fcv^d) 15, xh' 

■ky^3i}tm'rhti&. 

[0020] R/W7' V 7yrm^ 1 2 {i, '^•y m 
iR. y^hW&^. MR^y\«7)-tyxmwmMm^ 

mzxhu>^x^m&T-c^ixoiz^mmit^tix\<^ 

I. ^••/KT-y-feyT'U'f 14t(i, ^y^^T^y^^ 

'J-K^«y HS— «:^tL/i1S^'v>y VmS^f^^m 
«sc?)7'n-y ^'ffitcJ^JCL^ciit^cftiStt'oiiTi^S. t>*> 
'?>A, '\-yKT'yfe>7'U-f 16{iVCMl StCiOfg 

iij$ixs^'/Kri!'f-AX-:j'tomc3d§$ii. 

[002 1 ] ayhn-;HlI!S'i<-h'l UC{iMCU 

• 3yhD-;P- J-X yh) 18. 'J-Hf- 
^^^>HilSI(RDC) 20, ^jBS22, A-Hr-fX 
(HDC) 24, 77-yi^APEROM 
2 6, DR0M5:fflv^/tT-^'A-.y7r2 8, 
yhn-5 3 0, &t/±fi^atc0^y:J'7x-X3:^. 
^':}'3 6*i^{t*>iXTV^S. 
[ 0 0 2 2 ] MC U 1 8\mHt±&.I^W}^i^(7)y^ h 
7^-bXSrSttl.i:, ^ >-:5'7x-X3^^^'^3 6S::fr 
LTgfttJtNRZ^-f hT-:}'S:T-^'A'-/7r2 8 
{^tlft^LJtf^, A-Kr'fX^'3yhD-7 24tJ;0 
i;-F^^:tvHIIS&2 0(C7>f hy-hfi-^WGSrai:^] 
t-C§a»fm«li:L, T-:?A'.y7r2 8*»'i>M;^i'aj 

■y h 2:fif o /^^K:, 'J - Yi-^ ^VHUSS 2 0 (CttlSI- 

[002 31 u-^•f•■^';^;nsIffi2oa, A-H7*-fx 

;clfPR4ML^r^ (A-x-v;l'kX;Kyx • ^'7X4 
l&BB^J^ftlKt-rsyy'J-rh'y hv'7 h$:^^y-fe;l/ 

^x^'xy^D-i/> 1 otoR/wruryriHiiJSi 2 
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[0024] MC U 1 S-lfilMlMWJ'hm - Y 
2 4 LT 'J - H^-v ^)m^2 0 KML 'J - 
®T'r 'f:^^'X>'^'U-v> 1 OtO's.-y Kr-yfe>yj 

/wr'jr>-ri3issi 2rt<?57-yryrt'flji|ia$nn: 

1*, 'J-Hf-A'^-;H518S2 0(;-^x.^>ixl.. 
[0025] U- h-^A'^>;Hl]ffi2 Ot±, A:>] UcS^aS 

;^:?ayhn-5 2 4{caj^i^|,. >'\-HT^;?,^'r7>- 
h o- 7 2 4 {i, 'J - Hf-A- ^^;HhIK2 0 y _ k 

[00 2 6] ^AcMCU18{CJ:57-f hri^-fe;^^^^ 
'J - F 7:7-fex<o^CJi, y F n-7 3 0 *^'r 

•feyyj ^ 14$:i/-^L-C5j-yF7-y^-ri.J:d{CV 

cMi 5imaLx^-yYmmi^um^'uo. 

[ 0 0 2 7 ] 03 t±H2 y h o-;HslS5^- H 1 1 

I., U-h'f-^^;HlISS2 0{ct>v^T, t-fsa^ias5 
y^'7x-X4 Otcg^v^TISttWvrS/ 

9x^3-^4 2, ru 3-^4 4, ^-fh-runy 
A':t>/nnig82 otcfcfts u- v^cnmmi. u- 

Kf-v *;l4ijfflln i^'-y ^' 5 0 O^- h P 5~ P 8 KStt 

[00 28] fiP*>;K-FP5(C{±, MCU18J;0U- 

i.zi.hvi;xm^f—9ifm^ixh. ttznts^vp 

6, P7. PStCli, >'N-HT^Xi?3yFn-524 

i 0 y - vy- Ffi-^RG. 7^ F>-'- F«-^wG. & 

[ 0 0 2 9 ] MtC U - H^-v ^^;l^JffllD X -y ^ 5 0 Ji. 

®T'^- h p 5*>^co>' 'J r^P-teiit J: s uxx^j'ia^ 

f y F 7 F -V § tzib<rmW'7 U y^^X' 

[0030] v^m\zxhmmmid^(nii 

■st^rl.. --K-FP lA^^>^N-7WMy:5'7i-X4 0 
(c4x^>^l7tNRZ7^ hT-^'Ji. 8/9xy3-^^ 
4 2T'8/9^?-§-lC^$it. r^ja-y 4 4X'PR4 
MLcO;ti^l+ ( 1+D) -COT-ya-H^ffoi^:^, 
^'f h • rUny^^imSlTyv'J-rh'y Fi^7hS: 
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^^y-tjl'tifzibcrty^ h ■ rVziy^mcD^S.^I,zX 
mm^'nW ^'f FFF4 8t-^^L:t^tO-K-hP 
4J:0T'fX^x>':5'n-yA'l OHlcfitl&t. ^-f F 

nzx *}msi.T^xmmzmmizmmm 

I. 

[0031] 'J- h'-fA'^^;HHies2 oomtammsm. 

^D-i;^ 1 0t^hcr,V-Vm^l,i^-}'P9l,zX1J^ 

ti. AGcryrd 2X'mm^titzm, rn/^v^;!^ 

10 y ^>\^:}'5 4l,ZX:fJ^tlh. Tvyy-?rjly ^)]^if5 
4{iAGCT>'r5 23{i>^OU-Hfi#fc-:>V^r, D- 

j-^xy^i\.i^tLx<^m.mtmm^b txmmm 

^■t I, . o w N-;?. 7 -f Srilo /::fi^{i;Jt- FPU 

-mmum<7)^mm&5 e tmmme o iz 

[0032] rOir5V7';P7 1 )Vy 54nmfmi\iZ 
20 ;K- h P 1 Otf^h<m.^^^<r>'^^'7'a:x.ff)9^ 5 y;/ 

^«iai LT h p 1 3 J; 0 aj*-r S , 

[0033] T'oyy^yA'y ^ )V9 5 4<35D-y\-X7 
<)Vy^-^k.*j:hii(-VPllti>t»m-Yim\i. ± 

-^mPl2]887 0(c:A:'j$ti-Cv^|,. fiS^r •< 
<01f-;K^«lC«i2ffl-9--;KA*^-yj!)^ei|:$^irfc 

0, ^tofe*. •t-;KfIiBllIS87 0{i-t?----KaiS(t^i: 
30 L-C2ffi-9----K:^{cfcl,^-CJ:<»^>fl7tfirgfi-tA. 
B, C, D<7)4-?Sr;i^-FPl 2*»f>ai:;'J-tS. 

[ 0 0 3 4 ] -:*r, T-:?«PSWirD^^9 vr;P7 ^ 

;U^'5 4<^;K-FP 1 1 A»(iOD-y\-X7 ;l/:5'aj^)fi 
^SrA:')-rSJiiBM^{l:S6 0, S*^aiS6 2&V^8 
/9-f3-:}<6 4T«lS$tl*, BP^, T^yt.^fxyif 
o-i^^ A» h P 9 tA^) Lit U - Hfi-^t^ A G C 

7yr5 2x<r)^mrmmi>zi:-)xmm^tit:m. r 
3ifj^^b§5 6 0 tiA:^ L . p R 4 izm-^ L fzmmmt 

40 mhtlfzm, mimm6 2X'\:i?h'TiU^'JXMZ 

1 0 0 3 5 ] iKV^t'8/9-f 3-:J^6 4T'ft*«!ll5L.^ 
y - F T- S- 8 / 9 L T tEcT) N R Z T - IC^ 
^LJtf^, A-7WMy^'7x-X40J:0'i^-hPl 
tT0 1 <0A- Ff 3 y F D-5 2 4ii{caj 

[0036] ttzT-mmmf^(7)mzii. mm.m\: 
S6 ofi>hm-m^<f-f^mmt ixmrn 

50 ^'J-Ffi^fc:|^»iLfcy-F^'u>y^'S-4J«L. 3if5 



3/15/06, EAST Version: 2.0.3.0 



(5) 

7 

y ^ 7 X 4 0 LT . --K- h P 2 i 0 y - H ^' P 
•y^RCLK5:ai:)lL..TV^I>. 

[ 0 0 3 7 ] 04 {i*j|BB<oiastT •< ;^ ^SliBtiisttl. 

[0038] m4l,zt5\,^Xy^ h ■ r'J ny^mSS He 

**Sft^tlT<<^l.. C:oiSS3!!iaii52ai/r-7'/l'4<50 10 
ma, miiZTT^ltzvyh n-/H5i8id<~ H 1 1 Klft 
(tTV^SMCU 1 8StXll3{;5^L;^cy-h'f-v^^;KII 
SS2 Ot^igttTV^I, 'J-h-^^^vl/$iJfflln>''>y:? 5 Ofc 

[0039] h ■ r'j3>"<lElffSl{i. 01 1(C^ 

[0 040] iS^jt!Ma52tcML-C{i. HK^idtCf 
^;^^'xy^'p-x> 1 OKiSJtTt^aK-fey-y-Si'/ijCO 

h-r*ja y^m 1 izm-h^mii^-fi . so 

[ 0 0 4 1 ] 0 5 li*:^<7)BI^T -f :^ ^'JIMfcfc Its 
5^ h • r'j3>-'^*WPtJtri.X9-^-hSr:»iS 
iSSc^ffijS, Sia. »iSLi^-^y^~:?tLxm^lf.im 
SSr^LTl^l.. ^Jt{f?tiaT2tlS>-5T(i;, 7-^ h • 
rU 3 y'^MWP SrliJDLT >'^< fcx^-i^-b 
L, tf-^'ilSriSrSi:. ^ixm.y^ h ■ 
iWP Srti^t x^-W— h*i»l:-r S . 

[0042] ^«7-f h • rU 3 >"<*WP<0^/JnW^ 

J©^l={i7'f h ■ rU3y'<ftWP2rSaT2fcWL.:*: 40 
# < -tiimti^S} *) . ZtiizM LSfiT 3 c7)B§tc{±Sia 

Slcie t T -e ox 7 -V- h *>M=5r -c V \ I. . 
[0043] -e;-?05ORHSfcS-:f§ . *l6BBfc*r> 

Xii, 06OJ:^^ii^iaKTt*ftl,5'f b ■ rU3 
>"<fiWP5riS^L-CV^|,. BB^,. 05(cfc(tSfiiaS: 
Tl. SiaSrT2, iSia$rT3tL. X5-W— 
Sfc^rS t #<09'f h • ru 3>"<.fiWP^^fT.-fixW 

PI. WP2. wp3ttst, laeoiSia-c^sni. 50 
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iaSTfc:Stt-&9'f h • rvzty^jtMVPmVci/^m 

[0 044] '?-C:-C04«Ox-7';U4tib-5T{i. 06 

mrYvxhLx. Lti\,znm-hy^ v ■ rv^y'^ 
aj-^^A^tsfrtLTi^s. z<7)7—yj\^f>imzhr>xii.. 

X^-^XiSLmmi:Tl. T2. T3, • • -TnCOn^ 

mizmxm. ^mmff)xy^ xis^mx-mt^mm 

</)tp^mi:y^h •y^jay^M.wpo. WPI, WP 
2, • • -WPtibtX^ibmilX^^h, 

[0045] 08^04 oniftj^sstcj: 49 h-ro 

ay'^mm(r)ya-f-A'-hThh. t-fXT-yrsi 
X\ tVX^'X>-:;'D->'>l OtigStT>-^l.iaS-fe 
y^3Xik^lX\,-*?>^^^Ti:m^<7)^>( 

»i^TtJ:-^T07Or-:7'/P4S:#!iL, iittift 

^LTv^i)7-f h • rv:iy'^miznmti'r-y>u<o 

[ 0 0 4 6 ] «iai L/cii«fflSTA<T-:/;UOiS«a« 

{iXT"yrs4tjt^. «iajL/^iSi^ST*im-rsffl 

XT-yrs 5X'mM.f¥±mimitx'mmt, 
[0047] m9^iyyu-Th'•yhi^yv^^^ry■t 

xh^. m^m.m^coxy^ xm^mitzb^izm 
^rtx9mmzy^ V ■ r^j^y^m.^^^^'^^iifi 

hmkf-^imtiLA.X'm-^L. x5-^-h*>'S: 

^fc^S5^ h • r^)^y^*.t:mmzm^LxWi.^ 
^•f^iio{zLtz:ikimit-fh. 
[0048] 09(CfcV^Tg®iQ.agP2tC{i. IS^5-f 

hu-h**is^5. :t.y-\.-hm&uemmMm. 
^mtmif>tix\.-^t. w^^^ ho-Yi^msiz 

ntxii. T^x^'xy^a-i;-^iom{zmiix\^t 
u^^y^si^hcmmm.T^mtam^ti'^^x. htix 

--/)VA\.z^Lfzk 0 ^X5-f XiSSffitci |,ias«H 
oiS^*«ff t)tLT 0 . 3SftoS^iaSA^'fl!2<?)x 5 ^ ;^ 
iaSlEffltl^-fb-f & t . h 'J - HJ^^Srff 0 . 

[0049] C:oa«9'f hU-hm«l. ±fi^a*» 
t3<r>T9-^Xi)<^htlX\-^^j:\>^*>W§.<r>'S> ^ iiyyX' 
'^htlh. tt:^y^V')-Yt^^5^zii^y^Y 

ffu/v:mt. st^7-f h • 7'^}ziy^m.<nm^5mAzm 

[0050] IS»9^ b 'J--hma55fcJ:*ISi»T- 
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m^m^. i^tf>g<6;tft/hffl (wpmin ) i)^t>mizm 

(WPmax ) t^ltnttTRlr^AWP'foSg'ffc^-it^r**^, 

{i. X7-U-hjllSa56(C<tl.S!l^«*>/i,X5-b 
[ 0 0 5 2 ] II 1 0<iia9«lltt»®lCfcttS7-f h • 

s 1 T\ 7-' -f ;^ X y o- i^A- 1 0 (ciSftitil-^-fe y 

■9-3 tC i SIS«ia;gT5:Bfg£7)^^ A-t^-f ^/urt (C^ 

[00 5 3] z<Dm^-^i':^ttxii. msi.f^xi' 

<ji:Kxf >yrs4t:jt;?ii. ^'f h • rvay^M.wpi 
^a6^*^/tftyjNil^r t'c7)tMiiWP 1 t-b •/ h L . x-f 

[00 541 XTyTsev^^ h • rv^y^&o-t 

[00 5 5] XT-y rssx'y^ h ■ rozty^mcnm 
nn-t-yhmzxi^mmji/imi^iiit. xy-^/rs 
stii^, m^tim/^tzx-y-u-hcoohcoms^b^j: 
iy^h- rv^y^&^&mmbb, zcomm^zy 
^ V • rv^y^^mmi:^-ti, zcr)Xo^j:xf' 

h • r*jziy^i(/)SMm<7)m^i<zxh^<mm\i. 
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